Single slotline has gained new interest due to application in uniplanar circuits, antennas or active radiators, all these including slotline short circuits or even more complex terminations. This paper gives a new approach to calculation of reflection coefficient and load impedances of such terminations using the spectral domain method. Furthermore, slotline resonators are analysed in the similar way, and their complex resonant frequency is calculated. That is used in an alternative determination of the slotline load impedance by application of the transmission line theory. Computed results compare well with experiment. Closed-form formulae for CAD purposes are proposed.
Introduction
Slotline plays an important role for antennas [1] , radiating resonators [2] , slotline fiRters apd couplers [3 -6] , or uniplanar integrated circuits [7] . In many slotline components as well as in transitions to other planar waveguides like microstrip or coplanar line, e.g. [8] , [9] , short-and open-circuited slotlines are required. To improve bandwidth, different slotline terminations as shown in Fig. I are used. While the simple slotline short circuit has been analysed by different authors [101, [11] , more complex terminations have been evaluated largely experimentally 112] and theoretically by the method of finite differences [13] . This paper presents a spectral domain method (SDM) for the analysis of general slotline terminations. In contrast to [131, SDM is much more suitable to evaluate the contnbutions of leaky wave excitation and radiation, and it can include easily dispersive effect of these terminations. Open resonant structures have been analysed in [14] . Now the technique used in [14] and [15] has been applied to the analysis of slotline resonators.
Analytical Approaches
First a reflection coefficent of the slotline termination will be derived. Generally, the SDM is based on the procedure given in 1101 or [11] . The slotlines in the structures as shown in Fig. I 
Results Evaluation
A number of different slotline terminations on the substrate 1.27 mm thick with dielectric constant of 11 were investigated both theoretically and experimentally. To measure the circuit, excitation of the slot mode with low losses at respective transitions is important. Therefore, the wave was transmitted from the waveguide to the finline and further from the finline to the open slotline. Nevertheless, radiation and standing waves occured at these transitions and resulted in the strong ripple of the measured characteristics. Behaviour of the slotline resonators was tested using the structure shown in Fig. 2 .
Figs. 3, 4, 5 show calculated and measured return losses of three slotline terminations given in Fig. 1a, b , c. Although in all cases the measured pattern show strong ripple, the general behaviour of the curves fits very well.
Calculated normalized terminal resistance and reactance of the short-circuited slotline in the span of width from 0.1 to 3.25 mm for H/X0 in the range from 0.00425 to 0.0845 are given in Fig. 6 where permittivity of the substrate is 11 and H denotes its thickness.
Fig. 7 shows calculated normalized terminating impedance of the short-circuited slotline obtained by the present method with that published in (10] and with measured values given in [17] . A good agreement is evident. Similar comparison is made in Fig. 8 As to the values shown in [13] : leaky waves are excited by the slotline (£r = 9.8, H= 1.5 mm, W = 0.75 mm) from app. 28 GHz upward as follows from calculation according to [16] . Above this frequency the slotline does not transmit bound wave and consequently definition of the terminal impedance is sensless.
The main contribution to the losses at the slotline terminations is caused by excitation of surface waves and by radiation. Losses in dielectric play a minor role only as it has been proved by accounting its complex permittivity.
To measure the resonant frequency f, and the quality factor 0 of the short-circuited slotline resonator the circuit shown in Fig. 2 Comparison of normalized short-circuited slotline terminating impedance calculated directly by SDM with values provided by the transmission line theory utilizing calculated complex resonant frequency of the slotline resonator is shown in Fig. 9 .
Slotline resonators with terminations shaped in accordance with Fig.1 
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